Comparative study of spinal motoneuron axon collaterals.
Numerous spinal motoneurons in mammals possess recurrent axon collaterals included in a feedback loop for controlling motoneuron activity. For nonmammalian vertebrates, the data concerning the existence of collaterals and their intraspinal branching are fragmentary and contradictory. We focused on axonal branching of motoneurons in lampreys, frogs, turtles and young rats, using light microscopic analysis of HRP- or neurobiotin-labeled motoneurons. In lampreys, only a restricted portion of spinal motoneurons, related to the dorsal fins, showed recurrent collaterals. In frogs, a great complexity and high total length of collateral branches as well as a great number of axon swellings were found. In turtles, axon collateralization of spinal motoneurons was much more restricted, and present in particular in lumbar motoneurons innervating proximal hindlimb muscles. Young rat spinal motoneurons have rather abundant recurrent axon collaterals. It is likely that the presence of axon collaterals from spinal motoneurons is related to the level of complexity of locomotion.